Dinitrophenol modulates gene expression levels of angiogenic, cell survival and cardiomyogenic factors in bone marrow derived mesenchymal stem cells.
Various preconditioning strategies influence regeneration properties of stem cells. Preconditioned stem cells generally show better cell survival, increased differentiation, enhanced paracrine effects, and improved homing to the injury site by regulating the expression of tissue-protective cytokines and growth factors. In this study, we analyzed gene expression pattern of growth factors through RT-PCR after treatment of mesenchymal stem cells (MSCs) with a metabolic inhibitor, 2,4 dinitrophenol (DNP) and subsequent re-oxygenation for periods of 2, 6, 12 and 24h. These growth factors play important roles in cardiomyogenesis, angiogenesis and cell survival. Mixed pattern of gene expression was observed depending on the period of re-oxygenation. Of the 13 genes analyzed, ankyrin repeat domain 1 (Ankrd1) and GATA6 were downregulated after DNP treatment and subsequent re-oxygenations. Ankrd1 expression was, however, increased after 24h of re-oxygenation. Placental growth factor (Pgf), endoglin (Eng), neuropilin (Nrp1) and jagged 1 (Jag1) were up-regulated after DNP treatment. Gradual increase was observed as re-oxygenation advances and by the end of the re-oxygenation period the expression started to decrease and ultimately regained normal values. Epiregulin (Ereg) was not expressed in normal MSCs but its expression increased gradually from 2 to 24h after re-oxygenation. No change was observed in the expression level of connective tissue growth factor (Ctgf) at any time period after re-oxygenation. Kindlin3, kinase insert domain receptor (Kdr), myogenin (Myog), Tbx20 and endothelial tyrosine kinase (Tek) were not expressed either in normal cells or cells treated with DNP. It can be concluded from the present study that MSCs adjust their gene expression levels under the influence of DNP induced metabolic stress. Their levels of expression vary with varying re-oxygenation periods. Preconditioning of MSCs with DNP can be used for enhancing the potential of these cells for better regeneration.